Double helices with parallel strands are formed by nuclease-resistant oligo-[alpha]-deoxynucleotides and oligo-[alpha]-deoxynucleotides covalently linked to an intercalating agent with complementary oligo-[beta]-deoxynucleotides.
Oligo-[alpha]-thymidylates have been synthesized and covalently linked to an intercalating agent (an acridine derivative) and/or to a p-azidophenacyl group. These molecules bind to a complementary oligo-[beta]-deoxynucleotide. A strong stabilization is obtained by covalent attachment of the acridine derivative at the 5' end of the oligo-[alpha]-deoxynucleotide. Upon excitation of the p-azidophenacyl group with ultraviolet light, the oligo-[alpha]-thymidylate is crosslinked to its target sequence. These crosslinks are converted to chain breaks under alkaline conditions. This allows an unambiguous assignment of the orientation of the two oligonucleotide chains. As expected, beta-beta hybrids have an antiparallel orientation, whereas the two chains of alpha-beta hybrids are parallel independently of whether an intercalating agent is covalently linked to the alpha-oligo-nucleotide. Oligo-[alpha]-thymidylates covalently linked to an acridine derivative are highly resistant to endo- and exonucleases. Therefore, they could be used as anti-messengers to block mRNA translation in vivo under conditions where oligo-[beta]-deoxynucleotides are usually hydrolysed.